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.. a . I ICY~LONES AND ANTICY(IL0IQES. 

, I  B y E n W - 4 R D  H. BOWIE. 

Of the LOWS that w d e  chart.erl for M:irch, 1 was of the 
Alberta type, 2 North Pacific, 3 C!olora+), 1 Tesas, 3 
Central, and 1 '(No. 13) of semitropical origin. There 
were 3 Alberta cyclones fewer than usual, but 3 cyclones 
m'ore than usual orighat,ing in the center and soi1th.l 

Of the 'BIGHS that were charted, 5 were of the Alberta 
t(,Ppe, 4,North Pacific, and 2 Hudson Bay. As coni ared 
with. the averag&i; 1892-191~, there were 3 e s h  gorth 
Pacific'mid '1 estra.Ihctsnn Bay HIGHS.' 

It win' be noted that there tl-as a geiiernl tendency of 
LOWS to move east-southeastwnrcl until the 10l)th 

meridian was reached and !ft.erwards. to, mow: !almost . 
due northeast, the reoular1t-y of thls m?vement'.fn 
practically all instances iein- one of the strikmg featurB 
of tlie storm moveinents 07 March, 1919. The HIISHS 
moved almost invariahly eastward until the 90th meridih 
was reached, but east) of the 90th meridian a number of 
t,heni ninT-ed snii theast.nwd to t,he South Atlfintic 
States; the ot,heiv icont,inued their enstward march bcrthe 
north Athntic conat. 

. . THE WEATHER ELEMENTS. 

Ey P. 0: DAY, Clirnrttologist aid Chief of Division. 

(Dated: Westlier Hurrau, Wsshisglon: lfq 1,11.1C.] 

. .  . 

. .  

. . .  ' ~ PRESSURE A N D  WINDS. the greater part of the f i s t  decade, although toward'.tb 
end inore stable conditions revailed. The earl part of 

aper .the United States .and C!anatln, anJ) tlie prevgiling tricts, prt.icularly in the more eastern portions, but, in 
dlrectiaq of the winds for Mnrc.h, 1919, are graphically the South and far West teniperatures were mostly 
showp on Chart VII, wliilo the means at the several seasonable. 
statiaw,. ,with the de artures from the normnl, me At the beginning of the third decade high pressure 
shown in Tables I and P 11. overspread the Northwest and there was a decided f d l  in 

The average presswe for t.he month ;vas ihove the temperature in those regions, but a quiok return to 
normal over all portions of. the United States, save for a warmer followed, although moderately cool weather con- 
small area in the northern Rocky Mountain and Plntenu tinued over the northern districts from the Lake q i o n  
regions, and likewise over Canndii tw fnr  northw-cwd ns eastward during iuucli of the decade. In  other cutions 
observations estencled. The escess in ressiirr was niost 

'The distribution of the mean utnios heric pressure the second decade was inain f y cold over the nort x ern dis- 

of the country teiiiperatures during the last deca a e of. the 
pronounced over the L&e regio!i nntl t, F: cnce cnst~wnnl t 1:) month were uniformly near the se.asona1 average. 
the Canadian Maritine Pronnc.es, dim mainly to  Bor the month as .z wholc the teniperature 
unwiually high pressure for the senson of t.lw yeair o-i-pr below .the avera e over much of Montana 

Dakota and sligftlv below frmi Texas westward and 
nort,liwt.st,.nrrl to the Oregon ooast. Over the remaining 
districts t h  nionthly averages were above normal, but 
not cl(xic1ecUy so over any extensive nrens. 

. Sliurp contrasts in de lartures withm relatively 'short 
cIist,anc.es a ear in the !Northwest where, over portions 
of central #oniing, the niontlily nverages were aa much 
as 7" above nornid while in the adjoining State of Mon- 
tana they were froni 6 o to 9 o below. In southern Utah 
aiid portions of adjoining Sbntcs the average tempeq- 
tures were again below nonnal-a condition that ,has 
emisted for each of the five months, November.'to 

%arch , inolusive. 

those r ions about the middle of the mont.11, and n p l n  
during T t e early part of thelast decttcle. In GIW southern 
and far wwtern districts t4hc aver:ige pressure W R S  (:)tily 
slightly higher than nori~inl~nnd, as indicn tecl above, t.licro 
were slight neghve  depnrt.ures in port,ions of t.lie f;ir 
Northwest,. 

The prevailino high pressure in tlic northeni dist.ricts 
from the Great h e i n s  emt*wnrd fri.sorrcl nnrt,herly wintls 
'over niost emtern distzicts. From Tesas west.u-?rd and 
northwestward over the I'loins, Rorkp Mount,ain, and 
Plateau revions they were ninstly from southerly quad- 
rants, whipe along the Pacific coast they were mainly. 
from the west. 

month was the persistence of high rclocities in connection 
with a storm that moved from the Gulf States northeast- The month opened with a general storm area passing 
ward to the.New England ooast near thc latter part of the over tho more eastern districts, rain still continuing in 
month. During thh  period winds of gale force, niostly portions of New En land, and lirht snows falli locally 

and North Atlantic btateu, continuing long after the northern niountain districts, a d  general raius over 
general bammet,ric rgclients had 16ssenccl tc, such an Oregon and Washington. The wcnther prompt1 cleared 

middle of the first decade, when rain or snow overs read have diminished greatly in force. 
most central and enstern districts mcl portions of t e far 
West. Rains were fairly heavy and eneral near the 
end of the decade from the west Gulf tates northeast- 
warcl, some iinusually heavy falls occurring at  points in 
Alabama and Georgia. 

The fimt half of tho second clecrtde was mainly without 
)recipit,atioii, but by the niiclcUe a well-developed storm 

kad inovecl into the Uissouri Valley and precipitation had 

The most notable feature of the winds during the PIEECIPITATION. 

from the Northwest, qrevailed for clays ovcr tlic? hlicltlle from the upper La 1 -es westwar8 to and inclsing the 

extent as to justify t le espectation that the winch woultl over iiiost districts anel fair weather ruled untd %I out the f 
% 

t5 , TEMPERATURE. , .  

At the beginning of the month cold weather prevailed 
generally over the centrul valleys and tlie Northwest, 
while elsewhwe temperatures were near, and in some 
sections considerably above, the seasonal averwe. R,apid 
changes to wanner or colder marked the weatficr during 

1 Cf. %Io. \Yea. Rev. Supp1.1,1914. 
2 C f .  &lo. Wra. Rrv. Suppl. 4, 1917. 
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occurred over wide areas in the central, northern, and 
western portions of the country. At the sanie time local 

rams, amounting to nearly 10 inches in 24 hours, 

’ damages to trucking interests. The eastward progress of 
this storni brought considerable snow to the more 
northern districts, and in Conjunction with an offshoot 
that developed in tlie middle Mississippi Valle heavy 
rains occurred over wide areas from the centrdval lep 
eastward. In  porhons of western Tennessee the 24-hour 
recipitation on the 16th and 17th was the heaviest ever 

Lown in that region, cxceecling 10 inches a t  a iiuniber of 
oints and causing much damage by washing and 

iooding. (See pp. 189-190 below.) 
Following the passage of this storm there was generally 

but little precipitation over the western districts dunng 
the reniamder of the month. This was farticularly 
noticeable in the far Northwest, where rain ad been of 
almost daily occurrence during the first two decades. 

In the central districts rain again set in about the 
middle of the last decade and gracluall extended enst- 

heavy recipitatioii over the more eastern districts from 

For the month aa a whole preoipitation WRS .generous 
and sufficient for all needs over the greater art of the 

, although the aniounts were sligitly below 
norma “““trr over most of tlie Gulf States and from the Rocky 
Mountains westward, save in portions of New Mesico, 
Arizona, and adjacent States. From the middle and 
upper Mississippi Valleys eestward to the Atlantic coast 
the monthly precipitation was very generally above 
normal but usually by rather small amounts, save in 
portions of the middle hfississippi and lower Ohio Valleys, 
where large excesses were recorded. Precipitation was 
unusually heav also over the reater art of New 

drought conditioiis have persisted for many montlis. 

. had hea7 d e n  in extreme southern Florida, causing heavy 

. 

ward, developing into a severe storm wit K high winds mid 

the 27t K to near the end of the month. 

Mexioo and otier r portions of t i e  f Sout K west, whore 

the reater part of the country, t !t !e a-mounts were usually 

SNOWFALL. 

While snow occurred at some eriod of t,he month over 

sma \ in the central and eastern districbs. However, con- 
siderable snow occurred in e vicinity of Lake Michiwan 
during the first ciecade a n f a t  points in northern flew 
York and New England near the end of the month. In  
t,he mountain districts of the West the snowfall was 
unusually heavy in portions of New Mesico and the 
adjoining States and there were substantial additions to 
the amounts that had accumulated in the higher eleva- 
tions of Californla and Oregon. Elsewhere the amounts 
received during the month were moderate but on the 
whole the outlook for a sufficient supply of water for the 
coming summer \v:as veq- generally improred. This is 
particularly true m portions of tlie southern Mountain 
districts where the heavy snows have assured an abun- 
dan t supply of water, but they were nevertheless severe 
on stock, causing heavy losses. 

By the close of the month the snow cover had disa - 
kocky Mountains, save in estreme northern New England 
and over a narrow strip along the northern border from 

eared from practically all the country east of t I! e 
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Lake Superior westward. 
remained at the lower elevations. 

In the far West no snow 
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RELATIVE HUMIDITY. 

From the Mississippi River eastward the relative 
humidity averages were nearly everywhere less than 
normal, and by substantial amounts at points in the 
Gulf States and Appalachian Mountain districts. To 
westward of the Mississippi the relative humidit 
mostly above normal, by moderate amounts, alt E ough 
small areas in the northern Rochc Mountain and northern 
Plateau regions had well-marked negative departures. 

SEVERE STORMS. 
t 
On the afternoon of the 5th severe storms occurred at  

oints in the Middle Gulf States, particularly in Alabama, 
georgia, and northern FIorida. These were of tornadic 
character a t  several points, notably at Eufaula, Ala., 
where four persons were killed, others severely injured, 
and much pro erty loss waa sustained. Two persons were 

ertyresulted from the high winds.’ On the 15th torna- 
does or other severe storms were reported from-points in 
Arkansas, Iowa, Kansas, and Nebraska, causing lar e 
pro erty‘damage but without much loss of life? Tge 
higf winds over the Atlantic Coast States near the end 
of the month caused some damage to trees and the less 
substantial buildings. 

duerage m u m d a t e d  departurea for March. 1919. 

also killed at E umpkin, Ga., and much damage to prop- 

Ohio Valley and Ten- 
nessee _.._..____.___ 146.2 

LowerLakes _........ 35.8 
UpperLakes _........ 31.3 

Sorth Dakota .____.. . 18.2 
U perMissbsIpplVa1- 

pev .__..___.. ____.. . 39.6 
Missouri Valley ._._. . 39.8 
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1 An account. with a map, of this storm will appear in the Aprll REVIRW. 
2 See pp. 167-188 above. 
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* E  
I- -__ 

statim. 

nw. 
nw. 
nw. 
nw. 

Ashevllle N. C .......... 
Blwk Islhd, R. I . .  _.___ 

Do ................... 
Do ................... 

Buffalo, N. Y ............ 
Do ................... 
Do.. ................. 
Do ................... 
Do.. ................. 
Do ................... 

Cantan N . Y  ............ 
me &e, wyo .......... 
Cleveland Ohio .......... 
Columbid Ohio. ........ 
Detroit dlch ............ 
Duluth' Yinn ............ 
Eastpd. Ye ............. 

50 ................... 

I 
I 

I 
I 

Do..: ................ 
Ellendale N Dak ....... 
EI paso. +ex'. ........... 

ni.1 
fir. 
5s 
58 
50 
50 
51 
51 
68 
52 
56 
51 
54 
56 
58 
56 
52 
62 
64 
50 
50 
65 
60 
51 
50 
54 
51 

Erie Pa ................. 
Do.. ................. 
D o  ................... 
bo.. ................. 

sw. 
sw. 
sw. 
nw. 
nw. 

sw. 
w. 
sw. 
n. 
nw. 
s. 
nu'. 
sc. 
8W. 
nw. 
s. 
nw. 
nu'. 
w. 
nu'. 
n. 
11. 
11. 
SC. 

s. 

New York, N. Y. .  ......... 
Do .................... no .................... 

Norfolk, Va ............... 
Do .................... 
Do .................... 

North Head, Wash.. ..... 
Do .................... 
Do .................... 
Do .................... 
Do. ................... 
Do .................... 
DO .................... 
Do .................... 
Do .................... 
Do .......... -. ......... 

Okl3homa Okls .......... 
cmvcgo. d. T ............. 
Paamola, Fla ............ 

no .................... 
Point Keyes Light, Calif.. 

Do .................... 
Do .................... 
Do .................... 

e. 
nw. 
nw. 
UW. 
SIR. 
sw. 
sw. 
sw. 
S. 

W. 
W. 
W. 
W. 
W. 
8w. 
W. 
se. 

nw. 

e. 
e. 

se. 
se. 
se. 

UW. 

sw. 

38 
3 
30 
27 
28 
29 
1 
4 
G 
7 

10 
14 
15 
10 
17 
30 
15 
9s 
S 

20 
3 
5 
6 
7 

Evansville, Ind ........... 17 
Fort Smith Ark .......... I6 
Rannibd. ko ............. 16 
Hatteras,.N. C ............ 

Do .................... 
1ndi.anapolis Ind. ........ 
Lexmnptk .  ............ 
Little or rk .......... 
Loulsvlllr, kji ........... 
Lvnchb .......... 
I femphi~enn. .  ......... 
Modena b t  ah.. ........... 
Mount 'f'arualpms, Calif ... 

Do .................... 
Do .................... 
Do .................... 

New York, N. Y .......... 
Do .................... 
Do .................... 
Do .................... 
Do .................... 
Do .................... 
Do .................... 
Do .................... 
Do .................... 

3 
27 
I6 
17 
8 

17 n 
8 

13 
5 

12 
13 
15 
1 
5 
6 
9 

10 
19 

27 

s. 
S. 
s. 

b. 
sw. 
nw. 
11w. 

nu'. 
nw. 

li Statim. 

, 

i 
I 
I 
i , 

- 
d. 
2 
0 - 
f 

A;.' 

- 
ni 

92 
SI 
50 
52 
56 
52 
5s 
$2 
56 
50 
MI 
59 
b 
54 
72 
54 
50 
50 
GO 
.52 
61 
62 so 
51 

- 

Station. 

Point Reyea Light, Calil. 
no .................... 
Do.. .................. 
Do .................... 
DO ................... 

Providenre, K. I.. ........ 
no ................... 
110 ................... 
Do ................... 

St. Louis 110 ............ 
Sandy d o k ,  N. J . .  ..... 

Do ................... 
Do ................... 
no.. ................. 
Do.. ................. 

Tdoosh Island, Wash .... 
Do.. ................. 
Do ................... 
Do ................... 

Toledo, Ohio ............. 
Trenton, N. J ............ 

Do ................... 
Wirhits, Pans. .......... 
Williston, N. I h k  ........ 

SPECIAL FORECASTS AND WARNINGS, WEATHER AND CROPS. 

WEATHER WARNINGS. 

By EDWARD H.  BOWIE, SuperviRing Forecaster, Washington District. 
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nw. 
se. 
SW. 
I lW. 
nw. 
S. 
nw. 
se. 

sc. . 
se. 

UW. 
ne. 

n. 
UW. 
UW. 
8. 
W. 
S. 
8. 
sw. 
UW. 
UW. 
nw. 
se. 

At the beginning of the month a LOW was ??si? 
down the St. Lawrence Valley and a trough of re atively 
low pressure covered the Atlantic States. In  the south- 
ern end of this trough a secondary center developed and 
moved eastward, attended by rains along the south 
Atlantic coast. This low pressure system was followed 
during the 2d and 3d by hi h barometer and relatively 

evening of the 3d, when an extensive systeni of low 
preasure was over the West with a storm center over 
Lake Superior and another over the southwestern Rocky 
Mountain Rtgion, warnings of strong winds and snow 
were sent to open orts on Lake Michgan and cold-wave 

system advanced eastward, the northern storm cente.r 
passing rapidly down the St. Lawrence Valley and dis- 
appearing on the Bth, while the southern storni center 
moved east-northeastward and reached the Atlantic coast 
on the 6th. General rains were forecast for the Wash- 
ington District in advance of these LOWS and niuch colder 
weather and. high barometer advanced eastward in their 
wakes. Violent local storms occurred on the 5th in the 
East Gulf and South Atlantic States, attending the east- 
ward assage of the southern storm center just referred 
to. 8n the morning of the 4th cold-wave warnings were 
ordered for Michi an, except the southeast portion, and 

day the dis lay of cold-wave warnings was extended to 

Indiana, Kentucky, east and central Tennessee, Missis- 
sippi and Alabama. On the 5th the dis lay of cold-wave 

Carolina, and northwestern Florida. Much colder weather 
covered these regions but the fall in temperature was less 
than that required to justify cold-wave warnings. At 
3 p. m. of the 5th when the center of the disturbance was 
over the upper Ohio Valley, northwest storm-warnings 
were displayed on the Atlantic coast at and north of Ca e 
Hatteras and during the night of the 5th strong win , 
and in some places gales, occurred in the regon where 
warnings were displayed. The next storm of mportance 

low temperatures east of t B e Mississippi River. The 

warnings ordered P or Upper Michigan. This low pressure 

for northwestern 5 ndiana, and the evening of the same 

cover sout i eastern Michigan, eastern and southern 

warnings was extended to Georgia, rp orth and South 

to cover the Washington District was central at  5 a. m. 
of the Yth over eastern .Texas, having moved to that 
region from Nevada in the preceding 48 hours. This 
storm moved rapidly northeastward and increased greatly 
in intensity. At 8 a. in. of the 9th, its center (29.40 
inches) was at  Toledo, Ohio, and at  the same hour on.the 
10th its center (29.18 inches) was near the niouth of the 
St. Lawrence River. General and heavy rains and gales 
attended this cyclone during its passage across the 
Washington Forecast District. On the morning of the 
5th storm warnings were displayed on the Gulf coast at  
and between Bay St. Louis and Tam )a and on the Atlantic 

At 4 p. in. of Bhe 8th warnings were ordered for the coast 
north of Ca e Henry to  Boston and at 10 . m. of the 

tended northwar8 to Eastport. 
Warnings of northeast gales and suow were sent open 

ports on Lake Michigan. Gales oc.cuiTed as forecast and 
there were heavy snows in parts of lower Michigan. The 
air pressure increased and remained nbove normal after 
the eastward passage of this stonii until tho 15th. 
Warnings of the coming of high win& were dispatched 
to o en wrts on Lake Michigan ou the 12th aud 13th and 
on t $ 1  e atter date northeast storm warnins were dis- 
pla ed on the Atlantic coast at and betweeu bandy Hook 
an B Eastport. On the morning of the 13th cold-wave 
warnings were ordered for New England and coiisidcrlibly 
colder weather followed during the eucceeding 34 hours. 
On the 15th the pressure had become subnornial generally 
west of the Mississi pi River, with storm centera orer 

in over the grent central valleys. This 1oiv pressure 
system advanced slowly enstward find raim con tinusd 
over much of the country east ol" the Mississip i River 
until the 19th. On the 16th and 17th heavy an 9 general 
rains and local wind storms occurred in the O h 0  and 
lower Mississip i Valley and the East Gulf States. These 

strong win& were sent to open ports on Lake Michigan 
on the 16th and 17th, and on the 17th at  3 p. m. storm- 

coast at  and between Titusville, F 1 a., and Cape Henry. 

same day t E e revion of storm warning disp s ay was ex- 

North Dakota aud 2 ew hlesico and rains had a l r cd ;~ .  set 

conditions ha a been previously forecast. Warnings of 


